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Ozet

Amag: Calismada; acil servislerde akut pankreatit olgularinda Bilgisayarli To-
mografi ile erken tani koymak, Bilgisayarli Tomografi Siddet Skorlamasi ile
hastaligin siddetine gore siniflandirarak komplikasyonlarin tanisindaki rolu-
nii saptamak ve Akut Pankreatit tanisi alan olgularin demografik yapi, bi-
yokimyasal parametreler, ultrasonografi ve Bilgisayarli Tomografi sonuglari
ile morbidite, yatis stiresi ve mortalite arasindaki ilskilerin degerlendirilmesi
amaglandi. Gereg ve Yontem: Calismamiz, Egitim ve Arastirma Hastanesi Acil
Servisine 01/06/2010 ile 01/06/2011 tarihleri arasinda basvuran 18 yas ve
lizeri Akut Pankreatit tanisi alan 76 hasta calismaya alindi. Hastalarin, dos-
yalari ve otomasyon sisteminden elde edilen verileri geriye déniik olarak ince-
lenendi ve Baltazar Siniflamasi kullanilarak Bilgisayarli Tomografi Siddet in-
deksini degerleri elde edildi. Bulgular: Ultrasonografi 6zellik olan ve olmayan
hastalarin Bilgisayarli Tomografi Siddet indeksi 3 ve Gstii olan hasta oranla-
ri arasinda anlamli farklilik yoktu. Bilgisayarli Tomografi Siddet indeks puani
3 - 6 olan hastalarda, O - 2 Bilgisayarli Tomografi Siddet indeks puani olan-
lara gore anlamli olarak daha yiksek oranda yogun bakima yatis vardi. Exitus
olan iki hasta, Bilgisayarli Tomografi Siddet indeks puani 7 - 10 grubunda idi.
Tartisma: Akut Pankreatit tanisi alan hastalarin tani ve takibinde Bilgisayar-
It Tomografi énemli bir yer tutar ve gelisebilecek komplikasyonlarin én gértl-
mesinde 6nemli bir parametre olabilir, morbidite ve mortalitesinin tahminin-
de Bilgisayarl Tomografi Siddet indeksi oldukca avantajli bir yontem olabilir.
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Abstract

Aim: We aimed to identify the role that computed tomography (CT) plays in
the emergency services and during treatmentin the process of establishing
an early diagnosis of acute pancreatitis and detecting potential complica-
tions that can emerge. Material and Method: Seventy - six patients who
presented to a Training and Research Hospital’'s Emergency Department and
diagnosed with acute pancreatitis (AP) were included in the study. Patients’
files were evaluated retrospectively and their CT severity index (CTSI) values
were obtained using Balthazar classification. Results: There was no signifi-
cant difference between the ratio of patients with and without ultrasono-
graphic features and patients whose CTSI was 3 and above. The ratio of
being in the intensive care unit was significantly higher in patients with CTSI
scores of 3-6 when compared to those with CTSI scores of O - 2. Two pa-
tients who died had CTSI scores in the range of 7-10. Discussion: CT plays an
important role in the diagnosis of AP and the follow-up of patients diagnosed
with the disease. Thus, CT can be an important parameter in the prediction
of complications, as well as a preferred method for predicting the morbidity

and mortality of patients diagnosed with AP.
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Introduction

There is no gold standard for diagnosing acute pancreatitis,
which makes the diagnosis of this life-threatening condition
even more difficult. Amylase and lipase measurements are the
primary methods used in diagnosing AP; however, specificity
and sensitivity levels of these enzymes are low [1]. Computed
tomography (CT) is the most dependable method for diagnos-
ing and determining the severity of AP [2,3]. In this study, we
aimed to determine the role of CT in the early diagnosis of
AP patients in the emergency department and to classify the
disease based on its severity using the CT findings to deter-
mine potential complications during the course of treatment.
We also investigated the relationships between the patients’
demographic characteristics, biochemical parameters, ultraso-
nography (US), and CT severity index (CTSI) scores with mortal-
ity, morbidity, and length of hospital stay.

Material and Method

This retrospective study was conducted on adult patients, 18
years and older, who presented to a training and research hos-
pital ED between June 1, 2010 and June 1, 2011. The ICD - 10
codes were evaluated on the hospital registry and the patient
files of those diagnosed with AP were further evaluated. In this
study.

Of the 104 patients diagnosed with AP during the study pe-
riod, 76 met the inclusion criteria. The demographic charac-
teristics, patient history and initial complaints, physical exami-
nation findings, clinical course, and US findings of the study
group were evaluated. Their lab values were obtained from the
automated laboratory record system. Abdominal CTs of the pa-
tients were separately evaluated by a radiology consultant who
was blinded to the patient diagnoses and clinical course. The
Balthazar classifications were determined by the same radiol-
ogy consultant and the CTSI scores were calculated accord-
ingly (Table 1). Those CTSI scores were then compared with

Table 1. Classification of CT severity in acute pancreatitis

I. Inflammation Score

Stage A Normal pancreas 0

Stage B Focal or diffuse enlargement of pancreatic 1
gland, contour irregularities, inhomogeneous
parenchymal density, dilatation of the pan-
creatic duct, small amount of fluid collection
without peripancreatic inflammation

Stage C Blurred peripancreatic fat planes indicating 2
inflammation, linear densities, pancreatic
abnormalities

Stage D Single ill-defined fluid collection with no de- 3
tectable wall or capsule

Stage E Two or more ill-defined fluid collections, or 4

presence of gas in or around the pancreas
Il. Pancreatic necrosis ~ None
Less than 30%
Between 31% and 50%

More than 50%

o N N O

the demographic characteristics, etiologies, initial complaints,
clinical findings, laboratory values, US results, length of stay,
treatment, and complications of the patients.

No ethics approval was sought from the ethical committee for

this study as it was conducted as a retrospective archive study.
Contact data of the patients were not available in the patient
records, thus it was not possible to obtain consent.

Statistical Analyses: Mean and standard variation values were
used in the descriptive analyses. Data distribution was tested
using the Kolmogorov - Smirnov test and homogeneity of vari-
ances was evaluated. Analysis of variance (ANOVA) tests and
Tukey tests were used in parametric data, while Kruskal - Wal-
lis and Mann - Whitney U tests were used for non-parametric
data. The comparison tests were conducted using chi-square
tests and Fischer’s exact test. All analyses were performed by
SPSS software (v. 19.0). A p value less than 0.05 was considered
significant.

Results

Of the 76 patients diagnosed with AP, 13.2% were between 18
and 29 years of age, 11.8% were between 30 - 39, 13.2% were
between 40 - 49, 28.9% were between 50 - 59, and 32.9%
were older than 60. In addition, 61.8% of the study group were
females. The time of year that the patients’ complaints started
was also evaluated as follows: 32.9% occurred during spring,
28.9% during fall, 22.4% during summer, and 15.8% during win-
ter months.

The CTSI scores of our patients ranged between 0 - 2 in 42.1%,
3-6in42.1%,and 7 - 10 in 15.8% (Table 2).

Table 2. Computed tomography severity index (CTSI)

CTsI n %

0-2 32 42.1
3-6 32 42.1
7-10 12 15.8

When the treatment complications were evaluated, local com-
plications developed in 10.5% of the patients, while 3.9% devel-
oped systemic complications, and 36.8% developed both local
and systemic complications. No complications developed for
48.7% of the patients.

Following the ED course, 84.2% of the patients were discharged
as cured, 13.2% were admitted to the ICU, and 2.6% died.
There was no significant difference between the CTSI scores
and clinical parameters including pulse rate, respiration rate,
body temperature, AST, ALT, GGT, LDH, creatinine, LDL, TG, cal-
cium, amylase, lipase, and CRP (P > 0.05). The WBC counts of
patients with CTSI scores between O and 2 were significantly
lower compared to the group with CTSI scores between 7 and
10 (P < 0.05). The blood glucose levels of patients with CTSI
scores between 7 and 10 were significantly higher than those
with CTSI scores of 0 - 2 and 3 - 6 (P < 0.05). Both the Total
Bilirubin and Direct Bilirubin values of patients with CTSI scores
between 7 and 10 were significantly lower than those with CTSI
scores of 0 - 2 and 3 - 6 (P < 0.05). The urea levels of patients
with CTSI scores between 7 and 10 were significantly higher
than those with CTSI scores of 0 - 2 and 3 - 6 (P < 0.05). The
HDL values of patients with CTSI scores between 0 and 2 were
significantly lower than those in the CTSI 7 - 10 group (P <
0.05). The length of hospital stay of patients with CTSI scores
between 7 and 10 were significantly longer than those in the
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CTSI0 -2 and 3 - 6 groups (P < 0.05) (Table 3).

Table 3. Comparison of laboratory test results, vital signs, and length of stay
with CTSI

CTSI

0-2 3-6 7-10

Ave. + S.D. Ave. + S.D. Ave. + S.D. P
Pulse 80.9 + 45 81.7+ 40 83.3+12.8 0.536
(beats per
minute)
Tempera- 36.7 + 0.3 36.8 + 0.5 36.9 + 0.7 0.680
ture
Respira- 183 +23 188 +2.0 195+ 31 0.327
tions
WBC 8781 + 2966 11444 + 7325 13865 + 6896 0.030
Glucose 102.9 + 23.1 112.4 + 46.7 164.5 +110.1 0.005
AST 177.4 +£169.2 198.0+176.2 119.5+129.7 0.383
ALT 188.3 + 158.1 2335+ 156.6 165.1 £191.9 0.364
GGT 284.6 + 2385 377.5 + 248.6 214.8 + 200.4 0.093
LDH 286.1 + 136.8 291.8 + 1484 3119 + 1436 0.868
Total 28+37 30+26 13:14 0.010
Bilirubin
Direct 14+21 15+17 05+07 0.004
Bilirubin
Urea 33.8+185 30.6 + 149 72.2 +90.4 0.006
Creatinine 1.1 + 0.9 09+04 1.8+2.1 0.652
Choles- 168.9 + 31.1 171.0 + 39.0 180.8 + 41.1 0.621
terol
HDL 54.4 + 16.1 475126 422 £11.7 0.026
LDL 1179 + 315 119.9 + 33.1 122.5 +55.1 0.931
TG 1245+ 513 125.6 + 46.3 2255 + 361.1 0.102
Calcium 9.2 +0.5 9.3+04 85+09 0.237
Amylase 11944 + 961.6 1268.7 + 1121.3 1545.7 + 13339 0.640
Lipase 2521.2 + 31240 24995 +2732.8 36215 +4076.4 0.654
CRP 55.8 + 69.5 97.9 + 131 1293 +131.3 0.109
Lengthof 80 +6.1 9.5+42 154 +9.3 0.002
stay (days)

There was no significant difference noted in patients with
specific or non-specific US exam findings and those with CTSI
scores of 3 and higher (P = 0.794) (Table 4).

There was no significant difference noted between the percent-
age of patients who received treatment and the CTSI scores (P
= 0.877). The rate of admission to the ICU was higher in the
CTSI 3 - 6 group compared to the CTSI 0 — 2 group (P = 0.002).
The two patients who died during the ED course were in the
CTSI 7 - 10 group. There was no significant difference in CTSI
scores between the patients who were younger or older than 50
years (P = 0.796). A significantly higher rate of complications
was observed in patients with CTSI scores of 3 -6 and 7 - 10,
compared to those in the CTSI O - 2 group (P = 0.000) (Table 5).

Discussion

Clinical findings of AP are not reliable for determining the se-
verity of the disease. In recent years, comparisons have been
made between the CT findings and the clinical course, compli-
cations, and AP mortality. The CTSI was developed based on
pancreatic inflammation and extrapancreatic spread.
Balthazar et al. [4] classified pancreatitis severity into five
groups based on the CT findings (Table 1). This classification is

Table 4. Comparison of USG findings with CTSI

CTsI
3 and higher
0-2 3-6 7-10
n % n % n %
Unremarkable 4 400 6 600 O 0.0

US exam could not be performed 7 538 2 154 4 308
due to gas superposition

Edematous and enlarged pan- 4 286 9 643 1 71
creas in the presence of de-
creased echogenicity

Pseudocyst 0 0.0 0 00 2 1000
Gallstones 12 667 6 333 0 00
Mass lesions on the pancreatic 2 500 1 250 1 250

gland

Edematous and enlarged 2 154 8 615 3 231
pancreas in the presence of

decreased echogenicity + gall-

stones

USG
Remarkable

Edematous and enlarged pan- 0 0.0 1 500 1 500
creas in the presence of de-

creased echogenicity + pseu-

docyst

Table 5. Comparison of treatment, prognosis, age, and complications with CTSI

Treatment, prognosis, CTsI
age, and complications 3 and higher
0-2 3-6 7-10
n % n % n %
Medical 29 408 30 423 12 169
Surgical 2 400 3 600 O 0.0
Cured 31 484 31 484 2 31
Intensive care unit 0 0.0 2 200 8 80.0
Died 0O 00 O 00 2 1000
49 years 18-29 7 700 3 300 0 00
and younger 30 -39 3 333 4 444 2 222
40 - 49 2 200 4 400 4 400
50 years 50 - 59 9 409 8 364 5 227
and older 60 yearsandolder 10 40.0 14 56.0 1 4.0
No complication 27 730 9 243 1 2.7
Complication Local complica- 1 125 7 875 0 00
developed tion
Systemic 2 66.7 1 333 0 0.0
complication

Local + systemic 1 3.6 16 571 11 393
complication

important for determining the treatment option and estimating
the prognosis.

Balthazar et al.’s method is easy and quick to conduct without
the need to administer an intravenous contrast substance. The
mortality and morbidity rates are 0% and 4%, respectively, in
Grades A - C, while these rise to 14% and 54%, respectively, in
Grades D and E. These findings indicate that cases in Grades A
- C follow uncomplicated courses, whereas D and E have higher
rates of mortality and morbidity [5,6]. This CT classification
does not indicate pancreatic necrosis. Presence of necrosis and
acute inflammation are the most important prognostic factors
determined by CT (Table 1). Balthazar et al. developed the CTSI
using those two prognostic factors (Table 1), since the mortality
and morbidity rates have been found to rise with the amount
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of necrosis [5].

The CTSI score equals the summation of the scores in columns
I and Il (Table 1). The mortality and morbidity are 0% when the
CTSI score is O or 1, the mortality is 0% and morbidity is 4%
when the CTSI score is 2, and mortality is 17% and morbidity is
92% when the CTSI is between 7 and 10 [5,7].

In their study, Demiral et al. found the average age of patients
with AP to be 60.3 [8], while it was 59 + 16 years in a study per-
formed by Tamer et al. [9]. This study found that AP was most
commonly observed in the age group of 60 years and above
(32.9%), followed by 50 - 59 years (28.9%). Our finding of AP
observed in the later stages of life is consistent with the lit-
erature.

The study conducted by Tamer et al. concluded that most AP
patients were diagnosed during the spring season [9]. Similarly,
we found that AP cases were more frequently diagnosed in the
spring. One reason for this could be that people are more mo-
bile during the spring months and consume more animal prod-
ucts, including smoked food as well as alcohol, which in turn can
result in an increased prevalence of AP. The average AST, ALT,
GGT, amylase, lipase, and CRP values were found to be high in
our study, consistent with the literature findings [10,11].

In their study, Yardan et al. found no significant relationship be-
tween the clinical severity of the condition and the levels of
serum amylase and lipase [12]. Another study also reported no
correlation between the severity of AP and serum amylase/li-
pase levels [13]. The results of our study confirmed these find-
ings.

In the same study, Yardan et al. also found that in only 19.7%
of the patients, the abdominal US findings were consistent with
AP, whereas in 47.5% of the patients, those findings were in-
consistent [12]. In a similar study, Ayten et al. reported 85%
consistency between US findings and AP [14]. Tamer et al. also
performed US exams on all patients and their findings suggest-
ed AP in 69% of the patients, whereas the US results were neg-
ative for 31% of the patients [9]. In our study, the US exam find-
ings were normal for 13.2% of the patients, while 23.7% had
gallstones, 18.4% had an edematous and enlarged pancreas, as
well as decreased echogenicity coupled with gallstones, 17.1%
had incomplete exam results due to superposition of gas-filled
organs, 17.1% had an edematous and enlarged pancreas in the
presence of decreased echogenicity, 5.3% had mass lesions on
the pancreatic gland, 2.6% had pseudocysts, and 2.6% had an
edematous and enlarged pancreas in the presence of decreased
echogenicity and pseudocysts. US exams can be inconclusive
because of a lack of user competency, presence of intestinal
gas, fat tissue, and retroperitoneal location of the pancreas
[9,12,13].

When we compared the US results and CTSI in patients diag-
nosed with AP in our study, we found no significant difference
in CTSI scores and positive or negative US results for AP. This
finding is consistent with the literature.

In their study, Yardan et al. found that the CT results were con-
sistent with AP in 80.8% of the patients, whereas they were
inconsistent in 19.2% [12]. Similarly, Tamer et al. [9] found CT
capable of diagnosing AP in 81% of the cases. This study used
Balthazar classification and found O - 2 in 42.1% of the cases,
3-6in 42.1% of the cases, and 7 - 10 in 15.8% of the cases.

Clinicians investigate relevant etiologies in patients diagnosed
with AP in order to find clues that provide insight into the
course of the disease, whether surgery is indicated, and if so,
what the most appropriate time would be. Performing surgical
treatment in patients with a mild clinical course after the AP
exacerbation has ceased can protect these patients from future
AP outbreaks and related complications. However, surgery can
be used earlier in patients with a deteriorating clinical condition
despite medical treatment [13,15]. This study found that 93.4%
of the patients received medical treatment, while 6.6% under-
went emergency surgery. Endoscopic retrograde cholangiopan-
creatography (ERCP) was performed in 27.6% of the patients
who received medical treatment initially.

In their study, Mortele et al. [14] compared the CTSI scores with
the clinical course of the patients and found that 1% of the pa-
tients with scores between 0 - 3 underwent surgical treatment,
while the surgical rate was 26% for CTSI scores of 4 - 6, and
40% for scores of 7 — 10. Similarly, patients with CTSI scores
of O - 3 stayed in the hospital for three days on average, CTSI
of 4 - 6 stayed for nine days, and CTSI of 7 - 10 stayed for
11 days. When rates of complications were compared, 1% of
patients with CTSI of O - 3 had systemic complications, while
21% of patients with scores of 4 — 6 and 40% in the 7 - 10
group showed signs of systemic complications. In a similar
study, Rau et al. [13] found that 69% of the 104 patients had lo-
cal complications. Of those, 50% of the patients had pancreatic
necrosis of less than 30%, 25% had pancreatic necrosis be-
tween 30-50%, and 25% had pancreatic necrosis of more than
50%. Seventy-eight percent of AP patients were also found to
have systemic complications following contrast CT in the same
study. Consistent with the literature, we found that 73% (n =
27) of the patients with CTSI scores of 0 - 2 showed no signs
of complications, while this figure was 24.3% (n = 9) in the CTSI
3 -6 group and 4% (n = 1) in the CTSI 7 - 10 group. Only local
complications were observed in 12.5% (n = 1) of the CTSI 0 -2
group and in 87.5% (n = 7) in the CTSI 3 - 7 group. We detected
only systemic complications in 66.7% (n = 2) of the CTSI 0 - 2
group and 33.3% (n = 1) of the CTSI 3-6 group. Local and sys-
temic complications were present together in 3.6% (n = 1) of
the CTSI O - 2 group, 57.1% (n = 16) of the CTSI 3 - 6 group,
and finally 39.3% (n = 11) of the CTSI 7 - 10 group.
Development of a modified CTSI in 1994 and its use during the
diagnosis, treatment, and follow-up of AP had been considered
a tremendous achievement [5,16]. The CTSI is a scoring system
based on determining the amount of pancreatic inflammation
and pancreatic necrosis involved. Although it is used success-
fully to predict the morbidity and mortality in AP patients, the
most recent research findings indicate that it has limitations
showing organ failure, extrapancreatic parenchymal complica-
tions, and peripancreatic vascular complications [17,18].

Based on these results, it is logical that early determination of
the clinical severity of AP will be helpful in establishing a treat-
ment plan and planning for ICU admission. Although there are
controversies about which tests to order for AP patients in the
ED [19], based on the advantages of the CTSI, ordering CT early
on seems reasonable. In patients with CTSI score of 0-3, there
is no need for a routine CT during the follow-up. However, in the
presence of clinical deterioration, development of an abscess,
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pseudocysts, or other complications, then performing a follow-
up CT is suggested. Even though the risk for developing local
and systemic complications align with increasing CTSI scores,
early CT tests are helpful to determine the prognosis, possible
complications, and mortality of the patients as well as the need
for ICU admission [20].

Viriens et al. have reported a good correlation between the CTSI
and its components (r2 = 0.94). They also concluded that the
CTSI method can be superior to Ranson’s method as a prognos-
tic indicator, since it does not only predict complications and
mortality, but it is also extremely practical to perform. Vriens et
al. also reported that the use of CTSI during the first 48 hours
of hospital presentation can have a significant impact on deter-
mining the treatment strategy [20].

In a similar study, Koenraad et al. reported that the CTSI was
a strong diagnostic tool for predicting mortality in AP patients,
and that there is a correlation between the CTSI scores in mild
and severe AP in predicting the length of hospital stay, treat-
ment modalities, and development of complications [14]. How-
ever, they were unable to show a statistically significant differ-
ence in predicting the length of stay and development of organ
failure between the AP patients with moderate and severe CTSI
scores. On the other hand, they concluded that the CTSl is a
significant prognostic indicator for determining the length of
hospital stay and development of organ failure.

When we looked at the CTSI scores and the treatment modali-
ties in our study group, we found that surgical interventions
were most frequently performed in patients with CTSI scores
of 3 — 6. On the other hand, patients with CTSI scores of 7 - 10
did not receive any surgical treatment, most likely due to the
severity of their condition which may have resulted in delaying
surgery.

We also found that the rate of ICU admission was significantly
higher in the CTSI 7 - 10 group. Mortality was also observed
in this group. This shows that the CTSI can be advantageous in
predicting morbidity and mortality, as also suggested by Vriens
et al. [20] and Koenraad et al. [14].

When we looked at the relationship between the CTSI scores
and the development of complications in our study, we found
that in the CTSI 7 - 10 group there was a significantly higher
rate of developing both local and systemic complications, while
the CTSI 3 - 6 group had a higher rate of local complications,
and the CTSI 0 - 2 group had a significantly lower rate of devel-
oping any complications. These findings are in line with those
of Vriens et al. and Koenraad et al. and suggest that clinicians
should be aware that the CTSI can be a useful tool in predicting
the development of complications.

There is no relationship between the serum amylase and li-
pase values and the severity of AP. Similarly, no relationship
was found between US exam findings and the severity of AP.
CT plays an important role in the diagnosis and follow-up of
patients diagnosed with AP. The CTSI scores can be an impor-
tant tool for predicting complications that can develop in AP
patients, as well as morbidity and mortality rates. Further stud-
ies are needed to conclude that CTSI scoring is a useful tool in
predicting complications, morbidity, and mortality in patients
diagnosed with AP.

Limitations

The primary limitation of our study is that we were not able
to enroll all of the AP patients presented to the ED during the
study period in the study, since not all patients diagnosed with
AP underwent computed tomography for diagnosis.
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